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Abstract

In permanent magnet synchronous motor (PMSM) flux weakening control, the reference voltage
and PI controller are usually used to generate the flux component current to offset the flux of the
permanent magnet to achieve the speed up effect. However, this flux weakening algorithm is more
complicated and has the problems of difficult parameter adjustment and large torque fluctuation.
In this paper, a dynamic gain regulator (DGR) flux weakening control scheme based on speed change
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is proposed. The scheme regulates the d-q axis component of the flux weakening current by judging
the current speed change speed of the motor and the maximum current of the system to reduce the
complexity of the system parameters, reduces the overshoot of the motor speed by reducing the
difference between the actual motor speed and the target acceleration, and minimizes the speed
error of the motor. Finally, the simulation is carried out in MATLAB/SIMULINK platform, and the
results show that the method can effectively reduce the motor speed, torque and current fluctua-
tions during the flux weakening process, improve the dynamic performance of the system, and then
realize more stable and efficient motor control.
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Figure 1. Flux weakening control operating curve
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Figure 2. Voltage feedback schematic
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Figure 3. Negative feedback flux weakening control current trajectory
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Figure 4. Rotation speed current increment change curve
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Figure 5. System control general block diagram
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Figure 6. PI negative feedback control and DGR control speed waveforms
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Figure 7. PI negative feedback control and DGR control torque waveforms
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Figure 8. PI negative feedback control d-q axis current trajectory diagram
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Figure 10. DGR control d-q axis current trajectories under different conditions
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